
  
Abstract—This paper provides a comprehensive survey of the 

recent technical achievements in high level semantic based image 
retrieval. It identifies five major categories of the state of the art 
techniques in narrowing down the semantic gap. Those are (a) Data 
Mining techniques for the data analysis, data accessing and 
knowledge discovery processor to show experimentally and 
practically that how consistent, able and fast are these techniques for 
the study in the particular field, A solid mathematical threshold (0 to 
1) is set to analyze the data.  (b) Low level image features like Color, 
Texture, Shape and Spatial location [1]. (c) Similarity measurement 
and reducing the semantic gap. (d) A constructed decision tree 
presents effective models of decision-making, which can be learned 
to support image classification by the expert. A tool for data mining 
and image processing is presented and its application to image 
mining is shown on the task of Hep-2 cell-image classification. (e) 
Most reports of CBIR systems provide only qualitative measures of 
performance based on how similar retrieved images are to a target. 
Experiment 2 puts Pic Hunter into this context with a more rigorous 
test. We first establish a baseline for our database by measuring the 
time required to find an image that is similar to a target when the 
images are presented in random order. 
 

Keywords—Content Based Image Retrieval, Association rule 
mining Techniques, Analysis, Image Similarity.  

I. INTRODUCTION 
ITH the development of the Internet, and the 
availability of image capturing devices such as digital 

cameras, image scanners, the size of digital image collection is 
increasing rapidly. Efficient image searching, browsing and 
retrieval tools are required by users from various domains, 
including remote sensing, fashion, crime prevention, 
publishing, medicine, architecture, etc. For this purpose, many 
general purpose image retrieval systems have been developed. 
There are two frameworks: text-based and content-based. The 
text-based approach can be tracked back to 1970s. In such 
systems, the images are manually annotated by text 
descriptors, which are then used by a database management 
system (DBMS) to perform image retrieval. In CBIR, images 
are indexed by their visual content, such as color, texture, 
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shapes. A pioneering work was published by Chang in 1984, 
in which the author presented a picture indexing and 
abstraction approach for pictorial database retrieval. Content-
based image retrieval (CBIR) systems are essential in 
searching for specific images, or for a member of a desired 
category of images, in digital image databases. Data analysis 
has multiple facets and approaches, encompassing diverse 
techniques under an array of names, in different business, 
science, and social science domains.  

A. General Definitions, Overview and Goals 
In this section, we would first look the basic steps of Data 

Mining and logical analysis of data, Low-level image features 
and reducing semantic gap, decision tree, a tool for data 
mining and image processing and finally experiments on 
PicHunter model.  

B. Logical analysis of data(LAD) 
The logical analysis of data was originally developed for 

the analysis of datasets whose attributes take only binary (0-1) 
values [2, 3, 6]. Since it turned out later that most of the real-
life applications include attributes taking real values, a 
“binarization" method was proposed in. The purpose of 
binarization is the transformation of a database of any type 
into a “Boolean database”. 

LAD is a methodology developed since the late eighties, 
aimed at discovering hidden structural information in Boolean 
databases. LAD was originally developed for analyzing binary 
data by using the theory of partially defined Boolean 
functions. An extension of LAD for the analysis of numerical 
data sets is achieved through the process of “binarization” 
consisting in the replacement of each numerical variable by 
binary “indicator” variables, each showing whether the value 
of the original variable is present or absent, or is above or 
below a certain level. LAD has been applied to numerous 
disciplines, e.g. economics and business, seismology, oil 
exploration, medicine etc. The Boolean values of (0-1) are 
replaced with real values of human Age and Marital Status 
shown in Table 1.  

TABLE I 
ORIGINAL DATABASE 

I Age 20….2 Age 30….3  M Status M Status 

1 1 0 1 0 
2 0 1 0 1 
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C.  Binarization 
The methodology of LAD is extended to the case of 

numerical data by a process called binarization, consisting in 
the transformation of numerical (real valued) data to binary (0, 
1) ones. In this [5] transformation we map each observation u 
= (uA, uB,…) of the given numerical data set to a binary 
vector x(u) = (x1, x2,…) _ {0, 1}n by defining e.g. x1 = 1 if 
Ua _ _1, x2 = 1 if uB _ _2, etc, and in such a way that if u and 
v represent, respectively, a positive and negative observation 
point, then x(u) _ x(v). The binary variables xi, i = 1,2, …, n 
associated to the real attributes are called indicator variables, 
and the real parameters _i, i = 1, 2, …, n used in the above 
process are called cut points. Let us consider the examples 
presented in Table II. A very simple binarization procedure is 
used for each variable “age” and “marital status”. Quantitative 
attributes such as “age” is divided into different ranges like 
age: 20..29, 30..39, ect. The “marital status” variable is 
divided into binary values by converting its domain values 
into attributes.  
                    TABLE II. BOOLEAN DATABASE 
     

ID Age M.Status #cars 
1 23 Single 0 
2 31 Married 2 

. 

D. Binary Variables  
A binary variable has only two states: 0 or 1, where 0 

means that the variable is absent, and 1 means that it is 
present. If all binary variables are thought of as having the 
same weight, we have the 2-by-2 contingency table where a is 
the number of variables that equal 1 for both items i and j, b is 
the number of variables that equal 1 for item i but that are 0 
for item j, c is the number of variables that equal 0 for item i 
but equal 1 for item j, and d is the number of  variables that 
equal 0 for both item i and j. The total number of variables is 
z, where z = a + b + c + d. These contingency table with 
binary values for invariant and non-invariant has shown in 
Table III.    

 
TABLE III  .A CONTINGENCY TABLE FOR BINARY VARIABLES 

 
 Item j 

Item j 
 1 0 Sum 

1 A B A + b 
0 C D C + d 

 Sum A + c b + d Z 
 

For non-invariant similarities, the most well-known 
coefficient is the Jaccard dissimilarity coefficient, where the 
number of negative matches d is considered unimportant and 
thus is ignored in the computation:  d(I, J) = (b + c)  /  
(a+b+c) 

The measurement value 1 suggests that the objects i and j 
are dissimilar and the measurement value 0 suggests that the 

objects are similar. This method is used in SI algorithm while 
the Apriori algorithm works using similarity measures. 

E. Practical   implementation. 
 

         TABLE IV: MEDICAL DATA IN BOOLEAN FORMAT 
 

 I1 I2 I3 I4 I5 
T1 1 1 0 0 1 
T2 0 1 0 1 0 
T3 0 1 1 0 0 
T4 1 1 0 1 0 
T5 1 0 1 0 0 
T6 0 1 1 0 0 
T7 1 0 1 0 0 
T8 1 1 1 0 1 
T9 1 1 1 0 0 

 
 
First column of the above Table IV indicates the transactions 
from 1 to 9 and subsequent five columns indicate the disease 
is present. Zero (0) means absence of the disease and one (1) 
means it is present. In order to use Jacquard’s coefficient to 
find frequent items est. we use K maps to arrange a, b and c. 
To find whether I1, I2 are frequent items we arrange K-Map 
for a, b and c as shown in the Table V below: 

 
         TABLE V: K-MAP FOR TWO ITEMS  

   
         I1’ I1 
12’ 0 2 
12 3 4 

 
Where, d (I1, I2) = (2+3/2+3+4) = 0.55. If d < f then I1, I2 

are declared frequent itemsets. Similarly for other itemsets of 
size greater then 2, K-Maps of different sizes are constructed 
and their distances are computed respectively according to the 
technique presented in algorithm given in SI algorithm. 
 

F. SI Algorithm 
Two algorithms are used for the implementation purpose. 

One is the SI algorithm and the well known the other is the 
well-known Apriori algorithm to check the accuracy and 
efficiency. 
Input : 
User specified threshold between 0 And 1 
T Binary transactional Database 
Output : 
Frequent itemsets 
Step 
p = { i1,i2,…..in} set of data items in transactional database. 
Create K Map for all the permutation in row. 
Scan the transactional database and put the presence for every 
combination of data items in corresponding K Map for every 
permutation of row. 

For every permutation of p: 
a) Calculate dissimilarity using K Map Constructed for 
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every permutation using the following Jacquard’s dissimilarity 
equation as given below: 

 

 
b) If d < _ then i1,i2,…..in are frequent . 
In step first the data in binary transactional database and a 

user specified threshold value is provided to the algorithm 
(input for the algorithm). In second step k-map is generated 
for all the permutation in row on the base of formula given 
above. In step three the whole database scan process is 
performed to put the presence for every combination of data 
item in corresponding kmap for every permutation of row. In 
step four the dissimilarity is calculated based on jacquard’s 
dissimilarity coefficient. Now in the last step the dissimilarity 
value is compared with the user supplied threshold. If 
dissimilarity is less than the user specified threshold then it 
will be added to the frequent item list otherwise the value will 
be discarded. And finally the algorithm will display the 
frequent item list. 

II.  LOW-LEVEL IMAGE FEATURES  
Use Low-level image feature extraction is the basis of 

CBIR systems. To performance CBIR, image features can be 
either extracted from the entire image or from regions. As it 
has been found that users are usually more interested in 
specific regions rather than the entire image, most current 
CBIR systems are region-based. Global feature based retrieval 
is comparatively simpler. Representation of images at region 
level is proved to be more close to human perception system. 
In this paper, we focus on region-based image retrieval 
(RBIR). To perform RBIR, the first step is to implement 
image segmentation. Then, low-level features such as color, 
texture, shape or spatial location can be extracted from the 
segmented regions. Similarity between two images is defined 
based on region features. This section includes a brief 
description of these three parts focusing on what are used in 
RBIR system with high- Level semantics.  

A. Image segmentation 
  Automatic image segmentation is a difficult task .A variety 
of techniques have been proposed in the past, such as curve 
evolution, energy diffusion, and graph partitioning. Many 
existing segmentation techniques work well for  either images 
that contain only homogeneous color regions, such as direct 
clustering methods in color space . These apply to retrieval 
systems working only with colors. However, natural scenes 
are rich in both color and texture, and a wide range of natural 
images can be considered as a mosaic of regions with different 
colors and textures. Texture is an important feature in defining 
high-level concepts.. 

B. Low-level image features 
SI Many sophisticated feature extraction algorithms have 

been designed and good surveys are available. Here we focus 
on the features used in RBIR systems with high-level 
semantics.  

C. Color feature 
Color feature is one of the most widely used features in 

image retrieval. Colors are defined on a selected color space. 
Variety of color spaces are available, Most of those color 
features though efficient in describing colors, are not directly 
related to high-level semantics. For convenient mapping of 
region color to high-level semantic color names, some systems 
use the average color of all pixels in a region as its color 
feature. Although most segmentation tends to provide 
homogeneous color regions, due to the inaccuracy of 
segmentation, average color could be visually different from 
that of the original region. A dominant color in HSV space is 
defined as the perceptual color of a region. To obtain 
dominant color, the authors first calculate the HSV space 
color histogram (10 * 4 * 4 bins) of a region and select the bin 
with maximum size.  
 

 D. Texture feature 
Texture is not so well-defined as color features, some 

systems do not use texture features. However, texture provides 
important information in image classification as it describes 
the content of many real-world images such as fruit skin, 
clouds, trees, bricks, and fabric.. 

E. Shape 
Shape is a fairly well-defined concept. Shape features of 

general applicability include aspect ratio, circularity, Fourier 
descriptors, moment invariants, consecutive boundary 
segments etc. Shape features are important image features 
though they have not been widely used in RBIR as color and 
texture features.  

F. Spatial location 
Besides color and texture, spatial location is also useful in 

region classification. For example, ‘sky’ and ‘sea’ could have 
similar color and texture features, but their spatial locations 
are different with sky usually appears at the top of an image, 
while sea at the bottom. Spatial location usually are simply 
defined as ‘upper, bottom, top’ according to the location of 
the region in an image, region centroid and its minimum 
bounding rectangle are used to provide spatial location 
information [4]. spatial center of a region is used to represent 
its spatial location. 

III. PICHUNTER: A BAYESIAN RELEVANCE-FEEDBACK 
CBIR SYSTEM  

 
The PicHunter CBIR system as shown in Fig.1 has the 

following main properties: 1) It possesses an extremely simple 
user interface. 2) It is designed to perform optimally in 
searches that terminate only when a specific target image is 
obtained. 3) It employs a Bayesian scheme with long-term 
memory that uses the entire history of user responses during 
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the search, rather than just the user feedback provided in the 
last iteration. 4) It incorporates a user model for interpreting 
the user’s feedback. 5) Its design is flexible to allow the 
development of different versions, some of which use purely 
pictorial features, or semantics, or a combination of the two.  
 

 
 

Fig. 1. A typical display of the PicHunter system. 
 

The target image is shown at all times at the top-left corner 
of the display. In any display of this type, the user’s task is to 
select the image(s), if any, that is (are) similar to the target 
image.   

Particularly, when r = 2, it is the well-known Euclidean 
distance (L2 distance). When r is 1, it is the Manhattan 
distance (L1 distance). An often-used variant version is the 
weighted Minkowski distance function which introduces 
weighting to identify important features 
 
         p    
d(X, Y) = (Σwi\xi – yi\r)1/r              (2) 
         i=1   
 

Where wi , i = 1, . . . , p is the weight applied to different 
features. 
 
 

IV PRELIMINARY EXPERIMENTS 
 

Here a brief description of three different experiments [6] is 
given to highlight the importance of content based image 
retrieval. 

Experiment A. Initially, this experiment was designed to 
test one of the assumptions that PicHunter is based on, i.e., 
that users’ actions are largely independent of previous actions. 
There is some evidence that the order of presentation plays a 
role for textual document search.16 The main idea, then, was 
to present the user with the same LTR triplet, but in different 
time sequences, and examine how the user’s choices correlate 
in the two conditions. The results indicate a very good 
correlation among the users’ responses. 

Experiment B. This experiment was designed to investigate 
whether the judgement of image similarity obeys some form 
of a distance metric. We wanted to examine whether the 
2AFC selection in a LTR triplet (stimulus configuration 1) can 
be predicted by the judgement of relative similarity of L and R 
with respect to T (configuration 2), and by some measure of  

Experiment C. This was designed to test whether the user 
can learn PicHunter's user model based on immediate 
feedback. The user was shown a series of randomly selected 
LTR triplets in the configuration of stimulus 1, and was asked 
to indicate whether the L or R image was more similar to T, in 
a 2AFC paradigm. For each LTR triplet, the user-model 
algorithm determined which test image was closer to the 
target, and used this information to provide audible feedback 
to the user.   

IV. CONCLUSION 
Research in content-based image retrieval (CBIR) [8] in the 

past has been focused on image processing, low-level feature 
extraction, etc. Extensive experiments on CBIR systems 
demonstrate that low-level image features cannot always 
describe high-level semantic concepts in the users’ mind. It is 
believed that CBIR systems should provide maximum support 
in bridging the ‘semantic gap’ between low-level visual 
features and the richness of human semantics. This paper 
provides a comprehensive survey of recent work towards 
narrowing down the ‘semantic gap’ and shows that these 
techniques and algorithms reduce the time taken to retrieve the 
image in CBIR system for GPS applications, in the same way 
by implementing the 2*2 matrix of parameters instead of 3*3, 
it is easy and fasten the retrieval system for normal and 
medical domain systems. Five  major categories of state-of-
the-art techniques are discussed in the respective sections of 
the paper mainly to focus on the importance of CBIR. It may 
be noted that though significant amount of work has been 
done in this area, there is so far no generic approach available 
for high-level semantic- based image retrieval. To implement 
a full-fledged image retrieval system with high-level 
semantics requires, the integration of salient low-level feature 
extraction, effective learning of high-level semantics, friendly 
user interface, and efficient indexing tool [7]. Most systems 
understandably limit their contributions to one or two of these 
components. A CBIR framework providing a more balanced 
view of all the constituent components is in need.  
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